Effect of various substitutions in positions 1, 2, 3, and 4 of 4-demethoxydaunorubicin and 4-demethoxyadriamycin.
Previous studies on structure-activity relationships of anthracycline antitumor antibiotics have shown that removal of the methoxyl group at position 4 of the aglycone causes a marked increase in the potency of the compounds: 4-demethoxydaunorubicin and 4-demethoxyadriamycin had an antitumor effect similar to that of the parent compound at doses five to eight times lower, and they were active even when administered orally. This paper reports the effects of further substitutions at positions 1, 2, 3, and 4 of 4-demethoxy aglycone. The introduction of methyl groups at positions 2 and 3, or 1 and 4 resulted in decreased cytotoxicity and biological activity. The addition of a benzoyl ring at positions 2 and 3 decreased the activity further. 1,4-Dichloro-4-demethoxydaunorubicin and 2,3-dichloro-4-demethoxydaunorubicin were respectively as active and 2.5 times less active than was daunorubicin against HeLa cells in vitro while they were inactive against P388 and L1210 leukemias in vivo. 2,3-Dimethyl-4-demethoxyadriamycin showed an antitumor activity against mouse leukemias that was slightly higher than was that of adriamycin.